Abstract-The widespread adoption of online education is severely challenged by issues of verifiability, reliability, security and credibility. Open Badges exist to address these challenges, but there is no consensus as to what constitutes best practices regarding the implementation of an Open Badge system within an educational context. In this paper we survey the current landscape of Open Badges from educational and technological perspectives. We analyze a broad set of openly-reported pilot projects and case studies, and derive a comprehensive best practice framework that tries to capture the requirements for successful implementation within educational institutions. We conclude by identifying some significant gaps in the technology and identify some possible future research directions.
INTRODUCTION
Mozilla's Open Badges project was launched in 2012. Open Badges are essentially digital image files [1] that can be earned both online and offline. The badges contain metadata that indicate the learner's achievements and provide information about the issuing institution. Badges are generally created, issued and managed through an open-source system, called the Open Badge Infrastructure [2] . The main motivation behind their development was to create a system with enhanced interoperability and thereby improve upon what academics have labeled as the most prominent limitations of existing sources of online education and MOOCs, namely: "credibility, accessibility, the high demand for motivation and self-regulation" [3] , as well as trust and safety issues [4] .
While adoption has increased steadily, Open Badges themselves do not present a perfect solution. Common criticisms highlighted by academics include: the theory of "motivation displacement" whereby students "are engaged in a task for its own sake" [5] and the fact that badges can be issued by anyone, which "raises concerns about their credibility and reliability" [6] .
In addition, while Mozilla promotes the idea of compatibility across institutions, the "sharing of badges is [still] not frictionless" [7] . Research on the effectiveness of implemented Open Badge systems is also in its infancy and has been hampered by the speed with which technical specifications are updated and the varying needs of the stakeholders involved. This paper therefore begins by providing a topical overview of the current literature by detailing the motivations behind the creation of Open Badges, before highlighting the main benefits and limitations of the system. We then survey the current landscape of Open Badges within an educational context and explore the underlying technology, before analyzing the main technologies being developed in the field. We then develop a comprehensive best practice framework by critically analyzing case studies and pilot projects that have been conducted worldwide. We conclude by assessing the proposed framework and by suggesting future research directions.
II. BACKGROUND AND MOTIVATION
Open Badges have been hailed as a significant advance for educators, with [8] stating they have improved on multiple issues hampering online education. These benefits range from positive effects on student motivation [9] and increased mobility and portability [10] , to reduced overall costs of education and a subsequent increase in access to a wider audience [11] .
One of the main drivers of adoption for MOOCs, and Open Badges by extension has been the increasing cost of oncampus education worldwide, which has put universities and other educational institutions under pressure to offer alternatives, such as online courses [12] . As a result of these rising costs, students have begun to question the value of traditional sources of knowledge and education, causing the online education movement to gain "significant momentum" [13] . Open Badges is a particularly intriguing response to this problem, as issuing online badges can provide a "way to help deliver 'low-cost' or more cost-effective assessment" [14] . The general sentiment is summarized by stating that: "skills or expertise is going to move from the certificate or degree to the badge" [29] .
In addition to the increasing costs of education, the last decade has seen employers demand increasingly varied proficiencies referred to as "21 st Century Skills" [15] . It has been argued that Open Badges have emerged in part because they "neatly meet [these] ever-increasing workplace demands" [16] , which affects both job-seekers and employees. Indeed, changing workplace demands have stimulated the adoption of Open Badges because, "skills developed in one job, for example, can be displayed to subsequent employers" [17] . This portability is especially beneficial for users as the Open Badging system allows for rapid validation with employers and skills can be displayed on a variety of mediums ranging from "jobs profiles [to] social networking sites" [15] .
Furthermore, a study for the Harvard Business Review found that while universities fear that online education will 978-1-4673-8460-5/16/$31.00 ©2016 IEEE "cannibalize their business model", it can instead allow for a diversification of revenue and is therefore "more like an opportunity" [18] . Indeed, it can be argued that Open Badges will "provide new possibilities for revenue, as well" [19] .
Despite increasing adoption and usage, however, critics have pointed to many "practical and theoretical objections" [20] relating to digital badges in general and Open Badges by extension. Common criticisms include; the lack of clarity regarding "the meaning of badges" [21] , digital badges' role in the commodification of learning [22] , the theory of motivation displacement [23] and recurring concerns regarding credibility, reliability [6] , mobility [7] and privacy [24] .
While online education is gaining in popularity across the globe, one major barrier to widespread adoption is the preconceived notions and prejudice against the idea of online education and the administering of Open Badges [12] . The "use of badges in formal education is a conceptual struggle" that must first be overcome in order to popularize Open Badges worldwide [24] . Indeed, Cathy Davidson, a co-founder of HASTAC, an organization that is a strong proponent of Open Badges, has previously claimed that her "biggest hurdle ... was prejudice" [25] .
This largely derives from the fact that Open Badges are seen as "disruptive" [26] . In addition to the tendency for online courses to be free due to the marginal cost of production [27] , institutional resistance to the idea of Open Badges also stems from the fact that Open Badges "challenge the credentialing authority of higher education" [16] . It has been argued that Open Badges can reform "higher education through alternative assessment for students" [62] . Educational institutions are also hesitant to implement Open Badges as they believe that online courses simply cannot match oncampus programmes [12] .
Importantly for issuing institutions, credibility is one of the largest issues hampering adoption of Open Badges, and MOOCs in general [1] . Ultimately, the desirability of Open Badges rely on the value that other stakeholders, such as employers and professional bodies, place on them, in addition to the badge taker [29] .
However, while [21] does acknowledge that Open Badges provide greater credibility than MOOCs and can in certain cases lead to improved credibility and trust [31] , these criticisms have served as a foundation for the prejudice and inertia from students and teachers that restricts the introduction of Open Badge courses within an educational context. Ultimately, this can result in hesitancy with "commit [ing] [the] resources" [28] needed to implement an Open Badge system. Perhaps most critically for institutions, the absence of a consensus regarding implementation of an Open Badge system in educational contexts has also hampered adoption rates. This is largely due to the infancy of the academic research on implementation and the speed with which the Open Badge system and underlying technological components change.
III. TECHNOLOGY
The technology needed to create, issue, manage and support Open Badges include core components such as the badges themselves, a structure such as the Open Badge Infrastructure and the active participation of the appropriate stakeholders, which include issuers, users, displayers, endorsers and consumers.
Badges are the "core currency of exchange" and the method with which a credential can demonstrate a "skill, achievement, quality or affiliation" [33] . Due to the open source nature of Open Badges, it is the responsibility of the issuer to determine what precisely their Open Badge will credential. Essentially, badges are .PNG image files [32] , which in order to fulfill Mozilla's requirements, are "baked in" the JSON format with its underlying metadata. This process of 'baking', otherwise called asserting, is the process of linking the "badge back to the issuer" [32] . The metadata within a badge itself is referred to as the 'Badge Manifest', which shows "user identify information (email address) plus badge information (JSON metadata)". More precisely, [32] specifies that the manifest contains "data .. about the issuer, the earner, and the circumstance about how it was earned".
As the badge is then forever linked to its assertion after 'baking', "there's very little within a badge that can be tampered with, and validation of the badge can be achieved by quickly and simply reading the information held in the assertion" [34] . The author further states that these assertions are encrypted, or "hashed using SHA". It has also been suggested that the presence of the "Criteria URL and the Evidence URL" ensures there is complete transparency in what specifically was achieved in order to be awarded a particular badge [35] . However, a badge can also remain unverified, if the assertion is not made or is deemed unnecessary by the issuer. Badges themselves are entirely individual and unique, and in most cases relate directly back to a specific issuing body. In addition to badges themselves, the Open Badge Infrastructure (OBI) is the "technical infrastructure that supports open badges systems" [36] . While several institutions have built similar infrastructures [37] , [6] , these all derive from the OBI and are therefore considered OBI-compliant. The OBI is open-source by design, allowing anyone to develop and issue badges [21] and is used for "issuing and managing digital badges with embedded metadata" [26] . This is made possible by the underlying technology whose "two aspects [are]: (i) the Open Badge [Infrastructure] specification .... and (ii) a Badge Backpack, which is a service that provides badge earners a way to collect and manage badges" [38] . The Mozilla Backpack, or "credential portfolio ... allows a learner to aggregate credentials from a variety of sources" and "store them in a digital backpack" [39] , and is hosted by Mozilla. With permission from it's owner, the Mozilla Backpack can be accessed by displayers, such as websites. Alternatively, badges can be displayed on LinkedIn or WordPress via special plug-ins [40] .
Finally, in addition to the OBI and badges, the Open Badge system requires the active participation of the individual users, issuers, displayers, and endorsers of badges, as well as the consumers. Users can be defined as "a person storing their badges within the Open Badge Infrastructure" [41] . This person can, for example, attain certain badges, manage them via the Backpack and freely display them across platforms. Secondly, issuers refer to those organizations, institutions or individuals who issue badges in the OBI. Equally as important are the displayers of Open Badges, which are websites that collects the badges from the OBI and allows them to be displayed.
In addition, endorsers are organizations, institutions or individuals that "validate a badge by signing it with their private encryption key" [41] . These signing authorities, for example, are third parties that validate the badges by checking its public encryption key.
Lastly, consumers are a key stakeholder. These are the parties that are viewing a user's Open Badges in order to verify a certain skill. These interested parties may be employers, for example [42] . Despite the presence of several limitations, such as the inability to credential soft skills and the possibility of 'motivation displacement', it can be argued that Open Badges have improved on multiple issues hampering online education in general. Therefore, gaining a deeper understanding of Open Badges and the underlying technology allows for a clearer assessment of the system's capabilities, limitations and application for issuing institutions. Most importantly, it provides issuers with a strong technical and theoretical foundation with which they can implement our proposed framework. Fig. 2 . Overview of the Open Badge Infrastructure [64] IV. METHODS
The primary aim of this paper is to conduct research on empirical examples of educational institutions that have attempted to implement an Open Badge system. This research will form the basis of a best practice framework, which will provide a topical guide on how institutions can practically create, issue, and manage an Open Badge system in an educational context.
A comprehensive framework is developed by systematically analyzing the pilot projects and case studies, and also by comparing and contrasting this with previous attempts at prescriptive frameworks highlighted in Table 2 . Lastly, a critical appraisal will be conducted that will highlight possible future directions of Open Badges by identifying gaps in the existing technology and potential barriers to adoption that should be addressed.
A qualitative approach was chosen due the infancy of the academic research on the effectiveness of Open Badges and their underlying frameworks in general. This is reflected in the fact that the majority of the chosen studies are either exploratory or descriptive in nature. Indeed, many institutions are currently trialing an Open Badge system within their respective educational contexts in the hope of determining future improvements to the system. A qualitative approach was also chosen because the methods, goals, size and philosophies of the studies vary widely, which, in the analysis of qualitative pilot studies, should be "mainly descriptive" [48] . A similar approach can be taken towards the case studies that were chosen [43] .
Several trends were identified based on the analysis of the chosen pilot projects and case studies and are later integrated into the framework. Firstly, the stated objectives of the studies ranged widely. Due to the infancy of the academic research, several academics conducted exploratory pilot studies [55] , [58] , [15] , [57] , which mainly aim to assess feasibility [58] and cost. It can generally be argued that conducting these exploratory studies raise questions "for further research on open badges in higher education" [8] . 978-1-4673-8460-5/16/$31.00 ©2016 IEEE More recent case studies have attempted to assess the effectiveness of implemented Open Badge systems themselves [37] , [50] , [9] . In doing so, the researchers aim to further improve the implemented system in order to realize its full potential [9] . Due to the qualitative and exploratory nature of the systems, several studies that have relatively small datasets, with institutions deliberately restricting the size of the study, with a view to later rolling out the system across the rest of the institution [52] . These case studies often conclude by suggesting areas for improvement and future research directions.
While a common criticism of the literature regarding online education in general and Open Badges in particular has been that it is primarily US-centric, the chosen pilot projects and case studies were conducted around the world. Indeed, only 3 out of the 17 (17.65%) cases were explicitly conducted in the United States. More surprisingly, 11 out of the 17 cases (64.7%) were conducted by academics focusing on Europe. It can be argued, however, that there is a notable absence of emerging economic regions, such as Asia and Africa. This may in part be due to the 'digital divide' [54] that still permeates the online education industry.
The sample sizes used in both the pilot projects and case studies also varied widely, ranging from 32 potential users [6] to 755 [51] . This is primarily due to the differing approaches taken in measuring the feedback of the participants and relevant stakeholders. In many cases [58] , [49] , [50] , [57] , [29] , [53] , [26] , [9] , [56] , figures regarding the amount of participants were not released. A systematic analysis of the cases also highlighted that a wide range of participants were involved, from teachers and researchers to students.
V. FRAMEWORK
The framework was developed by surveying the current literature and systemically analyzing previous pilot and case studies in order to determine an industry 'best-practice' for educational institutions. It was based on the findings relating to Table 1 and Table 2 and references the relevant studies by using the reference codes given to them in the first column. The previous frameworks (in Table 2 ) are abbreviated, whereas the cases (in Table 1 ) are labeled based on their stated goal. E1, for example, refers to [55] exploratory study. Similarly, D4 refers to [49] descriptive study.
While there have been numerous attempts at developing a framework [59] , [62] , [5] , [61] , this framework is more comprehensive, due to the inclusion of pilot projects, case studies and previous frameworks. It takes a purely institutional perspective as "OB system development is typically initiated by one or more educators" [5] . It was also developed to be as generic and replicable as possible, as "there is no one right way to use badges" [61] .
The framework itself can be separated into two distinct sections: Conceptualization; Design and Implementation and is summarized in Fig. 3 . Fig. 4 shows the process whereby institutions can accurately conceptualize the design of their Open Badge system. These steps will now be further expanded upon and have been supplemented with relevant literature outside of the aforementioned frameworks and cases presented in Tables 1  and 2 . 
1) Determine the goal
The case studies and pilot projects highlight a multitude of goals that institutions have determined from the outset. These range from using an OB system to: provide acknowledgement and progress of achievements [50] , [8] , [9] , improve student interaction and engagement [9] [56], make "education marketing more effective" [29] , or simply "making [a] research degree study easier to navigate" [57] . In addition, Open Badges have broad potential educational use, such as in K-12 schools [52] or universities [24] as well as other associations [62] .
Indeed, [5] references the "purpose/objectives of the OB system" as an important and crucial part of a preparatory design. Similarly, [44] states that it is "important that the intended function of the badge understood" as it is crucial to "help to build a strong and robust system" [61] . Ultimately, determining the goal greatly influences the scope and direction of the OB system. This could, for example, be achieved by looking at the role badges will play within the institution and what skills they would recognize [59] .
2) Identify the target audience and key stakeholders
It is also crucial that the target audience and subsequent stakeholders are specifically defined as "different stakeholders have different interests in badges" [5] . This is due to the fact that badge takers may range from university students looking to satisfy their curiosity [45] , to those life-long learners taking evening or non-degree courses in search of employable skills [29] . By accurately identifying the target audience and stakeholders, educational institutions can better meet the expectations of its users and potentially provide an enticing "value proposition" [5] . For example, [51] conducted a pilot study at the Peer 2 Peer University. By "building small pilots and testing them… early and valuable feedback" was received, which led to the "unexpected" realization that the "main beneficiaries … [were] informal learning organizers" instead of a wider audience [51] . This feedback allowed the university to adjust its product offering. More specifically, pilot projects or surveys can be conducted, which could allow issuing institutions to determine who their primary and secondary users will be [59] .
3) Consider the ethical, legal and privacy implications
It has been argued that: "as badges operate in the realms of new forms of learning recognition… it's essential to keep in mind their ethical and legal considerations" [61] . These concerns have arisen due to the fact that there is a "complete disjuncture between legal/policy frameworks and realities of 21 st century technology and needs" [57] and there is "no detailed ethical framework has been developed" [46] .
More concretely, a pilot study at the Australian National University highlighted the importance of developing an "ethico-legal" framework, which could "be applied to the issuing of the badge" [57] . More generally, it is important for institutions to develop a tailored ethical and legal framework that takes into account the needs and locations of all the stakeholders. This can most effectively be achieved by involving the necessary stakeholders and discussing the "tensions between practices" [61] .
4) Effectively divide tasks for implementation
The necessity for extensive collaboration to develop "badge concepts and activities" [54] is important as the development team may "be comprised of a number of individuals" [59] . This is due to the tendency for educational institutions to have a variety of academic, legal and practical design considerations to take into account.
Institutions should therefore collaborate effectively in order avoid what can be classified as "death by committee" [57] . More importantly, institutions need to pay particular attention to "who should play a role" in this development, and how tasks should be divided in order to create an effective implementation plan. It has been suggested that this can be realized through creating a "division of labor model" which "makes the system less cumbersome" [62] . It is further stated this could be achieved through altering the OB system on an organizational level, but also by allowing much of the work to "be done by authorized badge issuers".
5) Achieve organizational 'buy-in' from the outset
The process of implementing an OB system in an educational context can be construed as disruptive and therefore be met with resistance [20] . Indeed, "certain [institutional] practices are firmly entrenched and changing them may be difficult" [59] . According to academics, one effective method of overcoming institutional inertia to badging [47] is by achieving organizational "buy-in" [56] .
Indeed, a recent pilot study for JISC RSC Scotland at Borders College suffered precisely due to the lack of support from the relevant stakeholders [56] . It was concluded that with "full buy-in from the outset it would have been easier to introduce the concept" of Open Badging. More specifically, this can be achieved through involving individuals in focus groups to "gather suggestions … [and] prioritise" [29] . Furthermore, it was discovered that "instructors, organizers or facilitators quite often needed to buy in" to the idea of OB's, which can be achieved through involving all necessary stakeholders and altering the system to most effectively reflect the needs of it's potential users [51] . 978-1-4673-8460-5/16/$31.00 ©2016 IEEE By achieving organizational buy-in, institutions can in turn ensure effective implementation by clearly and enthusiastically communicating the benefits of the systems to prospective students and users [30] .
6) Enhance credibility through partnerships
As has accurately been pointed out: "the value of a badge is determined by the significance" that is attached to it by the earner, issuers and viewer of the badge [29] . Badge earners ultimately display badges to portray certain skills and competencies that are employable. Therefore, in order to stimulate students to earn and display badges, credibility and external trust must be developed [59] .
It is suggested that this can be accomplished by communicating the "value proposition" to "parents, associations of educators, employers" amongst other stakeholders [5] . Indeed, [61] similarly argue that "external backing" can be attained through creating formal relationships, which can increase the badges "external value". Creating these formal relationships allow badge viewers to become familiar with both the idea of badges and the issuing institution. If the issuing institution is well respected, this will exponentially increase the value of the badge and thereby further motivate students to earn additional badges.
The six aforementioned steps allow institutions intent on developing an Open Badge system to accurately conceptualize a potential design. Conceptualization is a critical first step in the development of an Open Badge system as it allows the issuing institution to determine their value proposition to badge takers, highlight the goals of the system, determine constraining factors and create a foundation for effective and successful implementation. While the steps should ideally be addressed sequentially, from accurately determining a goal to enhancing credibility through partnerships, several are overlapping in nature and may therefore require varying amounts of time and attention. Upon completion, institutions should begin considering design aspects before actual implementation. 
B. Design and Implementation

1) Identify and implement the required technology
The most important starting point in the development phase is accurately determining the technology that will be used [59] . This greatly depends on the scope of the project, the resources that are available, and the existing infrastructure within the institution. Initially, institutions should familiarize themselves with the existing "badge design tools and badge issuing platforms" [5] . This is especially important and may differ on a case-to-case basis due to the rapidly developing options and technical specifications [6] . Popular solutions include the Mozilla Badgekit and BadgeOS for design, issuing and displaying badges [58] , [49] . Mozilla Backpack [42] , [1] , [2] , for example, is the "most widely used OBIcompliant backpack" [5] for storage.
2) Ensure consistent badge branding
Creating a visually appealing badge brand identity for the institution is also important [59] , [29] , [26] as it can "foster brand loyalty and customer retention" [42] and serve as a "method of promoting their brand" [24] . It has even been stated that design and branding have "direct consequences" on motivation as well [61] .
Indeed, [57] describe that a key finding upon interviewing students that participated in their pilot study was that they wanted the badges to "look official" and "represent the ANU [Australian National University] brand". A further analysis of the findings in the chosen pilot projects and case studies indicates that one method with which this can be accomplished is through consistent design of the badges that are issued. This is referred to as designing in a "commonbased way" [49] , and is echoed by [26] , which found that creating standardized rubrics led to their badges having "consistency and rigor".
3) Implement effective design principles
Academics have also highlighted that the Open Badge Infrastructure benefits from the ability "to set an expiration date for a badge" [26] . It is argued that it is a "useful feature", because it ensures that skills remain relevant [29] . In addition to a time period, many of the case and pilot studies [26] , documented the use of a hierarchical badge structure [14] . This refers to the practice of providing "different levels of badges" which display various skills from "basic or foundational…. to expert" [31] . Practioners recommend the creation of a badging hierarchy because it allows learner to "decide their level of assessment" [52] . In other words, it can determine the amount of effort a student is willing to put in by displaying what the requirements are to earn the badge.
4) Incorporate a learning trajectory
The practice of charting a student's learning trajectory is also important as it allows students to visualize their performance [49] and either adjust existing or set new goals for themselves. Indeed, [52] mentions that mapping the "learning trajectory" is one key design principle that they have implemented and was proposed in [61] , which documented key "design principles". One common method with which this can be achieved is through offering a learning management system, such as those provided by "Moodle, Blackboard and Canvas" [61] or OpenLearn [50] , and implemented by Borders College [56] , KU Leuven [37] and the Australian National University [57] . These management systems give students a general overview of progress, and provide relevant information about available courses, deadlines and timetables.
5) Create a feedback loop to improve user experience
The process of creating a badge has been called "a one-off operation" [29] . However, it has been argued that with regards to Open Badges, "systems are living things, and your badge system needs to be flexible" [60] . In order to continuously improve such a system, [59] posit that: "research plays a vital role in the success of your badge system". It has been further 978-1-4673-8460-5/16/$31.00 ©2016 IEEE added that by "taking users' feedback into account, new elements … can be introduced" [9] .
While the analyzed pilot projects are inherently geared towards receiving feedback, it can be derived that creating a mechanism that allows for continuous feedback to be given to users could lead to an enhanced user experience overall.
In contrast to the steps required for conceptualization, the aforementioned design and implementation considerations must be addressed based on the requirements of individual institutions, on a case-by-case basis. This is largely due to the varying needs, goals and resources of issuing institutions and may therefore result in sequential or simultaneous implementation. Based on extensive analysis of current pilot projects and case studies in the academic literature, however, it is critical that each of the steps is considered in order to ensure that the expectations of badge takers are met.
VI. CONCLUSION AND FUTURE WORK
This paper has highlighted the motivation behind Open Badges, their benefits and limitations, how they fit into the current landscape of higher education, and summarized the underlying technological components. Finally, it has systematically analyzed case studies, pilot projects and previous frameworks in order to most accurately determine a best-practice framework for educational institutions.
The proposed framework for an Open Badge system can be separated into two distinct phases: conceptualization, and designing and implementing the system. While previous attempts have been made at a prescriptive framework, the proposed framework takes a purely institutional perspective. In addition, it provides reasoned justification for each design and conceptual principle, which is firmly rooted in the current literature. The main contribution of this paper, therefore, lies in its ability to succinctly summarize the industry best-practice while still providing a generalizable framework that can be employed by educational institutions around the world. The presence of the main findings in the form of figures and tables also allows institutions to visualize the entire process.
However, Open Badges themselves do not present a perfect solution to the growing demands on educational institutions. Institutions interested in issuing badges should be aware of the trade-off between utilizing an Open Badge system, the possibility of 'motivation displacement', and the presence of privacy concerns and institutional inertia --amongst other factors. Moreover, the Open Badge project is continually evolving. Even if one accepts that critical mass is close to being achieved, updating and maintaining an effective Open Badge system may require significant on-going commitments of time and investment. Despite this, Open Badges present a useful way for institutions to measure and recognise skills in a way that scales well, may provide a new revenue stream, and has the ability to motivate students by providing continuous feedback. Indeed, Open Badges could go some way in alleviating the pressures educational institutions are facing and gradually become the de facto standard for institutions seeking to measure and accredit skills online.
Despite a significant increase in the amount of relevant literature, research into the effectiveness of Open Badges and more specifically, how to effectively implement such a system in educational institutions, is in its infancy. This is in part due to the notion that the Open Badge ecosystem is strongly defined by its open-source roots. Indeed, [16] argue that the "OB's initiative was largely associated with isolated efforts of individual organizations, and there was no systematic approach". Indeed, these "multifaceted educational practices" stem from "complex quagmire of social, cultural and technical factors" [31] .
Future work will therefore have to bear these factors in mind when attempting to address several gaps in the technology and theoretical issues that are inherent to online education in general, as well as more specific limitations relating to Open Badges directly. More specifically, future work will have to address issues revolving around; financial viability of an OB system at scale, how to provide badges for 'soft' skills, how to allow students to create their own badges yet retain credibility, how to accurately identify employers' perception of badges and determine whether or not the introduction of Open Badges has a significantly positive effect on motivation for students overall.
Indeed, future work could use the provided framework in order to implement an Open Badge solution in practice. In doing so, it could address its limitations and identify interconnected stages during the conceptualization, designing and implementation of such a system. This could be complimented by in-depth interviews of the relevant stakeholders in order to determine further improvements.
